ZnSiF 6 ·6H 2 0 have the typical space group (R3) and cell size (~ = 9.366(2), 9.313(3), ~.363(3); £ = 9.730(4), 9.623(2), 9.690(5) A, respectively, for the hexagonal cell).
ZnSiF 6 ·6H 2 0 have the typical space group (R3) and cell size (~ = 9.366(2), 9.313(3), ~.363(3); £ = 9.730(4), 9.623(2), 9.690(5) A, respectively, for the hexagonal cell). 2. ' Fluosilicate hexahyd.rates. of several bivalent metals have been considered to be isomorphous with a large number of salts with the general :formula MG 6 LR 6 , where M is a bivalent metal, G may be water or ammonia, L is a quadrivalent element like Si, Sn, Ti or Zr, and R may be Cl, For CN. These crystals have a rhombohedrally-distorted CsCl-type packing and similar cell dimensions, except :for possible doubling of axes (Hassel, 1927 and 1931; Hassel & Richter-Salvesen, 1927 ).
Pauling (1930) determined a structure in space group R3 :for NiSnC1 6 ·6H 2 o, and this result has been widely regarded as typical :for the entire series. · The oxygen and chlorine atoms are arranged in nearly regular octahedra with identical orientations and dimensions, and this structure must be regarded as approximate at best. In a neutron-diffraction study of FeSiF 6 ·6H 2 o Hamilton (1962) deduced the space group to be R!m. Disorder was postulated to explain i this enhancement of symmetry because it gave better agreement with the data than did the alternative of twinning of crystals of R! symmetry. The structure is a superposition of two components, each of symmetry R3, related to each other by a mirror. The component structure resemble-s that determined by Pauling except for significant differences in the dimensions and orientations of the two kinds of octahedra.
A phase transition occurs near 230°K in MnSiF 6 ·6H 2 0 (Tsujikawa & Couture, 1955) and near 250°K in CoSiF 6 ·6H 2 o (Ray, 1964; Majumdar & Datta, 1965) . While studying these transitions we became 3. interested in the room-temperature structures of this series of salts and learned that they are remarkably diverse in spite of the close isomorphism in the sense of similar axial ratios. We have examined crystals also exhibits space group R~ but with a four-times larger cell. The Mn compound has a primitive hexagonal cell rather than a rhombohedral one, a fact also reported by Kodera, Torii & Osaki (1972) . In our work at 23°C we observed crystals of the Mg salt to be of lower symmetry than trigonal, but twinned. Syoyami & Osaki (1972) discovered a transition at about 25° in this salt, with space group R3m above the transition.
They determined the structure of the low-temperature I form to be monoclinic, space group P2 1 /c. The salts CoSiF 6 ·6H 2 0, NiSiF 6 ·6H 2 0 and ZnSiF 6 ·6H 2 0 were prepared by dissolving respectively cobalt carbonate, nickel carbonate and metallic zinc in fluosilicic acid and slowly evaporating the filtered solutions. Crystals were selected from crops recrystallized from aqueous solution by slow evapo'ration.
The Co crystal selected for study was a hexagonal (almost triangular) prism of length 0.13 mm and maximum thickness 0.10 mm. The cell dimensions -were derived from measurements of 28 for hOO, hhO and 001 reflections with a manua.l General Electric goniostat, using MoKa radiation (A= 0.70926 ~for a 1 ). The a doublet was resolved in each case. Intensity data were collected with Zr-filtered Mo. radiation and a card-controlled General Electric automatic diffractometer which was equipped with a scintillation counter and pulse-height 7 .
Intensities were corrected for background,
. . , I
converted to structure factor magnitudes averaged for measurements of equivalent reflections, and assigned standard deviations which included contributions for counting statistics, ·excessive scatter, and systematic effects proportional to intensity as described by Fischer, Templeton & Zalkin (1970 
Determination of the Structure
The structure was determined in much the same way in each case, but we give-more details for the Co salt. I 11.
The rinal parameters are given in Table 1 .
Observed and calcul!ted structure factors are listed I in Table 2 . Some interatomic distances and angles appear in Tables 3, 4 12.
The water molecules are also at the corners of in the Fe salt.
These octahedra are P, acked according to a
rhombohedrally-distorted CsCl-type structure. The densest packing is in columns of alternate cations a.nd anions along the 3-fold axis (Fig. 1) . Three hydroge'n bonds connect each pair .of adjacent octahedra in a column, while one hydrogen bond connects an octahedron to each or its six neighboring octahedra in other columns.
Thistopology of hydrogen bonding is the same for either F site and is also the same as that which Hamilton . '"' ,,. 
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